Two main paternity assurance strategies are generally found in birds: mate guarding and frequent copulations. The latter is expected particularly in species such as raptors that cannot guard their mates efficiently because of ecological constraints, such as frequent courtship feeding. I investigated the prelaying behaviour of red kites, in which the males courtship feed. I compared pair behaviour in situations of varying breeding density and simulated male territorial intrusions by presenting decoys. Males' certainty of paternity was likely to decrease with increasing breeding density, because of the proximity of other males and more frequent male territorial intrusions during the presumed fertile period. The percentage of time spent by males within their breeding territory during the prelaying period was positively related to the number of close breeding neighbours, suggesting territory surveillance and mate guarding. The kites copulated frequently and over a long period. Copulation frequency prior to and during laying increased with breeding density, and in isolated pairs in response to simulated male territorial intrusions. The results support the idea of paternity assurance through frequent copulations during the presumed fertile period of the female, and suggest that early copulation activity is related to functions other than fertilization, such as pair bonding or mate assessment.
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Extrapair paternity has been documented in a wide range of bird species, and usually results from extrapair copulations (EPCs; Birkhead & Møller 1992a; Westneat & Sherman 1997) . Because it decreases the fitness of the putative parents, selection is expected to favour behaviours that reduce its incidence. Two main paternity guards are generally found in birds: mate guarding and frequent copulations (Birkhead et al. 1987; Møller & Birkhead 1992; Birkhead 1998) . The mate-guarding strategy, in which males closely follow their mate during the fertile period, is the commonest and probably the most effective paternity guard (Birkhead & Møller 1992a). The frequent copulation strategy is based on sperm competition (i.e. competition between the ejaculates of different males for the fertilization of a given set of ova; Birkhead & Parker 1997). Males may copulate frequently to try to secure their paternity, as the probability of fertilization by a male is closely proportional to the relative amount of sperm he delivers to the female. Additionally, frequent copulations increase his chance of being the last male to copulate before fertilization, which also gives him a fertilization advantage (Birkhead & Parker 1997; Birkhead 1998) . The frequent copulation strategy is expected particularly in birds that cannot guard their mate efficiently, because of ecological constraints. This is the case in colonially breeding birds, in which at least one partner has to guard the nest site from conspecifics, and in birds with intense courtship feeding, in which the male has to hunt for food for the female, while she stays by the nest (Birkhead et al. 1987; Møller & Birkhead 1992) .
Food provisioning by males is found in many raptor species (Newton 1979) and conflicts with mate guarding. Raptors usually have high copulation frequencies and several studies of copulatory behaviour have concluded that sperm competition is the most likely cause (e.g. Robertson 1986; Møller 1987a; Birkhead & Lessells 1988; Simmons 1990; Sodhi 1991; Holthuijzen 1992; Koga & Shiraishi 1994; Korpimäki et al. 1996; Arroyo 1999) . However, this has rarely been tested, and some species are known to copulate frequently probably for reasons other than sperm competition, such as pair bonding or mate assessment (see Negro et al. 1992 Negro et al. , 1996 Villarroel et al. 1998) .
The majority of raptors are territorial and strongly defend their breeding territory, but some species show various degrees of coloniality, or may breed at different densities, depending on food abundance (e.g. Newton 1979; Cramp & Simmons 1980; Korpimäki et al. 1996) . A
